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surface is 3^ inches long. A second curve shows what length 
of grating will fill the telescope of aperture 1*5 inches at varying 
angles of emergence of the diffracted beam. 

Consider a case in which it is desired to observe the C line 
in the spectrum of third order with a spectroscope in which the 
telescope and collimator are fixed at an angle of 30°. On the 
diagram it is seen that two positions of the grating are possible 
—one in which the action of the grating is magnifying, the other 
where it is the reverse. Which of these positions is best will 
depend on the object of the observation. 

In this connection it may be remarked that the actual 
brightness of the spectra produced by a given grating probably 
depends on conditions which cannot be completely controlled, 
in the shape of the groove cut by the ruling diamond. The 
brightness of a given spectrum for given values of incidence and 
emergence is in general different according to which end of the 
ruled lines is uppermost (the lines being considered vertical). 
Hence, if particular values of incidence and emergence are 
desirable, the brightness may be in general increased or dimin¬ 
ished by turning the grating “ head for tail.” 

I am induced to publish the diagram, because I have found 
it of very great assistance in designing a spectroscope, and also 
in actual use of a grating spectroscope. So far as I am aware, 
no such diagram is accessible, though the simplicity of its con¬ 
struction would lead one to expect it has been long in use in 
laboratories. 


Comet Swift , March 1892. By H. C. Bussell, B.A., F.R.S. 

We received the cablegram of the discovery of this comet on 
March 9, but owing to clouds could not see it until the morning 
of the 1 ith, when some micrometer measures were obtained, also 
a photograph, showing five equidistant rays, the outside ones 
enclosing an angle of 25 0 . There was not much difference in their 
length, the longest one measuring 35 minutes of arc. The ex¬ 
posure given was 1 hour 50 minutes, but owing to the frequent 
passage of thin cloud and the bright moonlight the picture 
of the rays is very faint. Cloudy weather again intervened, 
and we did not see the comet until the morning of the 22nd, 
when the air was much clearer, but there was a good deal of 
passing cloud ; during an exposure of 2 hours 23 minutes clouds 
covered the comet for 28 minutes; the 11^-inch equatoreal 
showed no tail except a slight hazy extension, and not a sign of 
any ray. The photograph shows no less than eight rays, two of 
which extend to the edge of the photograph and may have been 
even longer; the recorded length is, however, i° io'. On the 
side of these two long rays three new rays appear, and one of 
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these, shown in the photograph of March 11 as springing from 
the head, is now found at some distance from the head, and not 
visibly, joined to it. The longest rays, as well as the three new 
ones, are on the south side of the tail, and these seem to have a 
definite connection with a jet from the nucleus, which extends 
forwards and then bends round to these rays. 

On the morning of March 25 a break in the clouds occurred 
just before daybreak, and a photograph was taken with 15 
minutes’ exposure. This shows some of the rays close to the head, 
and the coma two-thirds of the diameter of it is shown on 
March. 22. This affords a measure of the brightness of these parts, 
for with a similar sensitive plate, and 6 minutes’ exposure, a star 
of the nth magnitude would be photographed. 

The rays in all the photographs are very faint, and their full 
extent only seen by looking through the negatives at a suitable 
light or at a cloudy sky. I send the negative of March 22, which 
shows the rays best. It will be observed that the plate has a reseav, 
on it, and is, in fact, a star plate; and this afforded the oppor¬ 
tunity of making an enlarged drawing of it, the details being 
very carefully drawn in each square by Mr. Sellors, so that the 
length, breadth, and positions of the rays are shown to scale. 
Their relative brilliance has been slightly increased in the 
drawing, so that they can be more easily seen in the photographic 
copies sent herewith than in the original. The weather and 
the moonlight have been against the photographs and the obser¬ 
vations, and perhaps may to some extent account for the fact that 
these rays could not be seen with the n |-inch. However, from 
their relative strength in the photograph, I am disposed to think 
that their actinic light is stronger than that of other parts—in fact, 
that we have here a picture of selected parts, selected by their 
actinic brightness, just as the sensitive plate brings to view in 
the brighter parts of some nebulae details of structure which are 
invisible, under circumstances which seem to leave no doubt that 
the sensitive plate makes a selection amongst celestial colours as 
it does amongst terrestrial ones. I send (1) original negative ot 
Swift’s Comet, March 22 ; (2) negative of drawing of above, and 
(3) P a P er negative of the same. We obtained on the mornings of 
March 11, 2 2,.24 and 25 measures of the position of the comet 
with the 11^-inchequatoreal and filar micrometer. Those on the 
24th were measured from a star not in the catalogues, which 
has not yet been observed. 

Observatory, Sydney: 

1892 March 27. 

The photographs are placed in the Library. 
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Mr. Russell, Comet Swift, 1892. 
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Observations of Swift’s Comet (a 1892), made at the Royal Observatory, Greewwick 

{Communicated by the Astronomer Royal.) 


May 1892. Greenwich Observations of Comet Swift. 
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